Jleknun mo 3xoHoMeTpuKe Ne 6-7

MHoxKecTBeHHAS JJUHEHHAS perpeccus

lemuaoBa
OJibra AHaToJIbeBHA
https://www.hse.ru/staff/demidova_olga
E-mail:demidova@hse.ru
12.10.2020



II1ag nexmumit No 6-7

*MHOXKECTBEHHAs JIMHENHAS PETPECCUA B CKATIPHOU U
MaTpUYHOU (popMax

*MeTo 1 HAMMEHBIIINX KBAJAPATOB U €r0 reOMETpUIECKas
MHTEPIIPETAIIMA B MHOTOMEPHOM ciydae. Cucrema
HOpPMaJIbHBIX YPaBHEHHUI

*MaTpuyHO€E BbhIpa)K€HHUE 11 BEKTOpPa OLIEHOK
K03 puIeHToB perpeccuu. KopapuannonHas MmaTpuiia
OLIEHOK KOA()(DUILIMEHTOB pErpeccuu

*Teopema I aycca-MapkoBa /it MHOXKECTBEHHOM JIMHEMHOU
IToka3aTenun KauecTBa NOATOHKHA MHOKECTBEHHON PErPECCUU

*OCO0EHHOCTH perpeccur 0€3 CBOOOTHOTO YjIcHA

[ IpoBepka runore3 it KO3 PUIHMEHTOB MHOKECTBEHHOM
perpeccuu



MHoXecTBeHHasi NMHenHas perpeccus

Yi=Bg+ B Xqi+ ¥ B X+ €, 1=1,...,n-

obWmMn BNG MOAENN MHOXXECTBEHHOW perpeccum.
X1,--0 X — GaKTOPbI (HE3aBUCUMbIE MEPEMEHHbIE),
Y — 3aBMCMMadA nepemMeHHas,

€ — BO3MYLLLEHN],

N — YNCNO HabAtoAEHU.



MHoXecTBeHHasi NMHenHas perpeccus

Y=0+0X, +..+ X, +&,i=1...n

O603Haunm
/YI\ /XH\ /Xkl\ /gl\
Y = Yz 9X1: X12 "”9Xk: sz e= &,
\J ) X1/ X ) &)

Toraa ypaBHeHWE perpeccmm MOXHO nepenncaTthb B
BEKTOPHOM BUAe

Y=0,+BX+..+0X, +¢



MHoXecTBeHHasi NMHenHas perpeccus

Y=B+pX, +..+ X +&,i=1..n

Echn BBecT MaTpuuy HabawogeHun X pasmepa (nxk) u

BekTOp KO3dpdunumeHToB 3 pazmepa (kx1)

1 X, .. X, (3,
vo|l X, sz, B ,81,
1 X, .. X, V'S

TO ypaBHEHNE perpecCcMmn MO>XXHO nepermcatb B MaTPNYHOM

Buae: Y = Xf + ¢



OueHeHHble 3Ha4YeHnAa 3aBUCUMOUN NepeMeHHON U
OCTaTKU perpeccumn

Y=ﬁ0+,81X1+...+ﬁka+g,

IBA IBIXlz_l_ +IBAkai9i:19'°°9n
=Y - K, =1,...,n



MHK ona mHOXeCTBEeHHOU JINHEUHOW perpeccum

RSS = e} — min
i=1

Y=XfB+¢



MHK ona mHOXeCTBEeHHOU JINHEUHOW perpeccum
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MHK ona mHOXeCTBEeHHOU JINHEUHOW perpeccum

RSS (B)=e'e=(Y — XB)' (Y — XB) =
=(Y' - XY - XB) =
=YY -BXY-YXS+ BXXp

(lgn)(;;i(k)(lﬁ) :|> (YXIB) — (YXIB)' _ ﬂX’Y

RSS(B)=Y'Y =2BX"Y + BX'X



Heobxoaumblie ycnoBua aKCTpemMyma, cuctema
HOpManbHbIX ypaBHeHUU n oueHka MHK

RSS(B)=Y'Y =2BX'Y + BXXS3

ORSSP) _ Hxy 4 2XXB =0
op
XXB=X'"Y

B=(XX)'XY



JlocTaTo4yHOe ycrnoBue 3KCTpemMyma
RSS(B) =YY -2BX'Y + BXXS3

_ O°RSS(p)
8PP

H =2XX




eomeTpuyeckum BbiBog dopmynbl oueHoK MHK
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eomeTpuyeckum BbiBog dopmynbl oueHoK MHK

s . 2 .
QY:Y+e¢>kL»nnncﬂd-emmn
kﬁenmtjelﬁ

| .
—e—X, Viji=L.. k=

_szo
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eomeTpuyeckum BbiBog dopmynbl oueHoK MHK

Xe=0
X'(Y-Y)=0
X'(Y-XB)=0
XY-XXB=0
XXﬁ:XT

/HOLS — (XX)_IX’Y



TI'M ana MHOXXeCTBEHHON JIMHEeNHOUN perpeccumn

Ecam moaenb MHOXECTBEHHOU NMHENHOW perpeccnm

Y=o+ By Xyt B X + &

1) NpaBuabHO cneundmnLMpoBaHa

2) He cywiectByeT IMHEMHOW CBA3W MEXAY perpeccopamMmu

3) Bo3myLieHna nmerot Hynesoe mart. oxknaaHuve E(g) = 0,
. Y — g 2

4) Ancnepcmm Bo3myLeHnN oanHakoBbl D(g) = 0, <,

5) Bo3myLeHusa ¢ pasHbIMM HOMEpPaMU He KOPPENNPYHOT

COV(Si, SJ) =0

Torna ouenHkn MHK asnatorca BLUE (Best Linear Unbiased
Estimator).
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TI'M ana MHOXXeCTBEHHON JIMHEeNHOUN perpeccumn

Estimator — oueHka,

Unbiased — HecmeLleHHas,

Linear—no Y,

Best — 3TO oUEeHKM C HaMMeHbLUEeN JUCNEPCUMEN B Kaacce BCEX

JIMHENHBbIX HeCMeLlWEHHbIX OUEeHOK
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TI'M ana MHOXXeCTBEHHON JIMHEeNHOUN perpeccumn

Estimator — oueHka (1.e. no Habopy HabarogeHUN Mbl

nojsyyaeM OLLeHKV MapaMeTpoB perpeccuu)
Y=0B,+pX,+..+0X +&,i=..n
L =(XX)'X'7,

A

o
1

K’ék/



TI'M ana MHOXXeCTBEHHON JIMHEeNHOUN perpeccumn

Unbiased — HecmeleHHas
(T.e. MaTemMaTmyeckme oXmngaHusa oLeHOK KO3PPULIMEeHTOB
perpeccmm coBnagarot € UCTUHHbIMU 3HAYEHUNAMM

napameTpos).

Bos (¥)=(X'X)"'X'Y =(X'X)' X' (XB+¢)=
=B+ (XX)'X's
E(Bos)=E(B+(XX) ' X'e)=
=B+ E[(XX)'Xe]=8+0=p
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TI'M ana MHOXXeCTBEHHON JIMHEeNHOUN perpeccumn
Linear —no'Y.
Pos (V) = (X'X) XY
1.1.8,, (Y, +Y,)=(X'X)"X'"(Y,+7Y,) =

= ﬂAOLS (Y,)+ ﬂAOLS (Y,)
1.2.,8AOLS (aY) = a,éOLS (Y), a — const
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TI'M ana MHOXXeCTBEHHON JIMHEeNHOUN perpeccumn
Best — 3TO oUeHKM C HaMMeHbLUEeN gUCnepcren B Kaacce BCeX

JIMHENHbIX HECMELLEHHbIX OLIEHOK (6€e3 AOoKa3aTenbCTBa).

Var (B)=0c2(XX) ",

Vo

var( f )

Ana MHOXeCTBEHHOW PEerpecCMOHHON MOAENN BblUMCNAETCA
KOoBapvaymMmoHHaa matpuua. Ee grnaroHanbHbIMKU 3/1eMeHTaMy
ABAAKOTCA ANCNEePCUN OLEHOK KOIODULIMEHTOB.

G(XX]],j l,..., k
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KoBapunaunoHHasa maTtpuuya oueHok MHK

var[ ¢]= o], =

Var (Y)=Var (X +¢)=Var (¢)=0c'1,

var[ e]= 0], =
Var (Bos ) =Var ((XX) ' X'7) =
— (XX)' X Var (V)X (XX)" =c2(XX)"
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OueHkn gucnepcumn oueHoK KoadpdhuumneHToB
MHOXXeCTBEHHOM perpeccumu

. RSS
05 =
n—k—1
VAr(f,) =G (X X)), j=0,., k

[MpuBegeHbl GOpMyabl ANA BbIYNCAEHUA OLEHOK AMCNEPCUU
OLLEeHOK KO3bDMUMEHTOB perpeccun. Ho gucnepcmsa owmbok
perpeccun HeussecTHa. [lostoMy mcnonb3lyetca ee oueHka
(BepxHaa ¢opmyna). lMoactaBnB BMECTO ANCAEPCUM OLLIMBOK

perpeccmm ee OLEHKY, TMOJiydyaeM OLUEHKY Aucrnepcuu
KO3 PN MEHTOB.
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CtaHaapTHble OWMNOKKM oueHOK KoadhpnumeHToB
MHOXXEeCTBEHHOM perpeccum

se(f)=AJEHX X)) j=0, k

OgHako BMeCTO OLEHOK Ancnepcnit KoadduumeHToB 0bbIYHO
MCMONb3YHTCA KOPHW KBagpaTHble W3 HUX, Ha3blBaeMble
CTaHAAPTHbIMK owwmnbkamm (standard errors). OHM BblAarOTCS
CTaTUCTUYECKMMW NaKeTaMMU.
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NMpnmep oUeHKM cTaHAAPTHLIX OWNOOK Ko3adhdhuumneHToB
MHOXXEeCTBEHHOU perpeccuu

. reg EARNINGS S EXP

Source | SS df MS Number of obs = 540
————————————— ol i F( 2, 537) = 67.54
Model | 22513.6473 2 11256.8237 Prob > F = 0.0000
Residual | 89496.5838 537 166.660305 R-squared = 0.2010
------------- ‘e r e e e —— —— - Adj R-squared = 0.1980
Total | 112010.231 539 207.811189 Root MSE = 12.91
EARNINGS | Coef Std. Err t P>|t]| [95% Conf. Interval]
_____________ +________________________________________________________________
S | 2.678125 .2336497 11.4e6 0.000 2.219146 3.137105

EXP | .562432§ .1285136 4. 38 0.000 .3099816 .8148837

cons | -26.48501 4.27251 -6.20 0.000 -34.87789 -18.09213

M3yuaeTcAa 3aBUCMMOCTb 3apaboTHOM NNaTbl OT ANTINTENbHOCTU
obyueHnA n onbiTa paboThl.

t-ctaTuCcTnKN, p-value, goBepuUTENbHbIE MHTEPBASbI
PACCUNTBLIBAKOTCA aHANIOMMYHO CyYato MapHOW perpeccum.
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IdncnepCcuoHHbIN aHanNn3 gnsa MHOXXeCTBEeHHOU JINHEUHOW

perpeccuu
YA -YY=YT-Y)V+) e
TSS=» (Y-Y)’ 1TSS = ESS + RSS
ESS=) (Y-Y)’
RSS=) ¢’

TSS (Total Sum of Squares) - obwasa cymma kBagpaToB
OTKJNOHEHWN 3aBUCMMOUW NEPEMEHHOMU OT CPeAHEro 3Ha4YeHUS.

ESS (Explained Sum of Squares) — 06bACHEHHAsA C MOMOLLbIO
perpeccum cymma KBaApaTtoB OTKJIOHEHWMW.

RSS (Residual Sum of Squares) — cymma KBagpaTtoB OCTaTKOB.
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Teopema [Mmcparopa

1SS = ESS + RSS
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KoadhpmumeHT MHOXECTBEHHON AeTepMUHaUnN

_ESS 2(2_7)2 B Z(Yi_y)z/(”—l):vﬁr()?)
1SS Y (Y -Y): 2 (Y,=Y) Mn-1) var(Y)

R2

R> - moka3atenb KadecTBa MOATOHKM (OUEHKW) perpeccuu,
apnsetca otHoweHuem ESS k TSS, (mam pgonen gmucnepcunm Y,

06BbACHEHHOW C MOMOLLBIO perpeccmn).

JTO HeoTpuuaTenbHasa M He NpeBblwarowasn 1 BeandmnHa.

_ESS_TSS-RSS_ _RSS_ . __ }e

7SS 7SS 7SS > -Y)

RZ

27



KoadhpmumeHT MHOXECTBEHHON AeTepMUHaUnN

R? nencTBnuTeNbHO ABAAETCS KBAZPATOM, @ MMEHHO,
KBaZApaToM BbIBOPOUYHOro KosdpoduumeHTa Koppenaumnm
YnYy.

MunHuMn3npya cymmy KBaZpaToB OCTAaTKOB, Mbl

Makcummampyem R2. Takmm obpasom, yem bamxe R? k 1,

TEM BbllLEe Ka4yeCTBO MOAroHKWN (OLEeHKM) perpeccum.
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dPaKkTopHOe pa3noxeHue R2

ESS =T8S —RSS =y'y—e'e

RSS =e'e=(y—xp. ) (y—xp,)=
=y'y=Bxy=yxp + B xxp,

ESS = ,BAilx'y+,BAL1 gx'y—i'x,é’_l) = ,é;lx'y

=0




KoadhpmumeHT MHOXECTBEHHON AeTepMUHaUnN

R% nMeeT cyllecTBeHHbIN HeA0CTaTOK: OH BO3pacTaeT npwu
pobasneHnm nroboro perpeccopa X (T.K. MpM 3TOM

YMEHbLUAETCA CyMMa KBajpaTOB OCTATKOB).
, RSS /(n—k —1)
R, =1-
TSS /(n—1)

Rjdj - 3T0 R?, CKOpPEKTUPOBAHHbIN C YYETOM UYMNCAA
cteneHen ceBoboabl. OH «HaKa3blBaeT» 3a BKJHOUYEHME
JMLLIHUX PEerpeccopos.
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KoadhdmumeHT MHOXECTBEHHOWN AeTepMnHaLum,
CKOPPEKTUPOBaHHbLIN HA YNCNO CTeneHen cBodoabl

. RSS/(n—k—1)
Radj :1_
TSS /(n—1)

[ns cpaBHEHMA KayecTBa NOATOHKM (OLLEHKW) ABYX perpeccumn
C O4HON 1 TOW >Ke 3aBUCUMOWN nepeMeHHON Y NCcnonb3yeTca
KO3PPULMEHT MHOXECTBEHHOW AeTEPMUHAL MM,

CKOPPEKTUPOBAHHBIN Ha YACNO CTeneHen cBoboabl R2, ;.

R?.q; He npeBbiwaeT 1, HO MOXeT 6bITb MeHbLue 0.
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OcobeHHOCTU perpeccun 6e3 cBOOOAHOroO YrneHa

Ecan B Mmogenn perpeccum HeT CBOBOAHOMO YneHa,

TO He BbINOJIHAKOTCA CBOUCTBA

12e=0

2) TSS = ESS + RSS

3) R2 = 1 - RSS/TSS

B sTOM Cnyyae RI2 He ABAAeTCA NokKasaTeseM KayecTBa

2
NOArOHKM perpeccnn (kak 1 R, y).
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NMpoBepka 3HAYUMOCTU KOIPPULUNEHTOB MHOXECTBEHHOU
FINHEMHOMU perpeccumn

Mopensb Y =0, +0X +..+B.X, +¢
OCHOBHas runoTesa H,:p,=0
AnbTepHaTVUBHasA runoTesa H,:p, #0

TecTtoBasa cTaTUCTYIKa [ = 'Bj ~t(n—k—-1)

S.e.(,@j)

OTnnyme OT NapHOW perpeccumn ToONbKO B YncCne cTeneHen
cBoOOADbI.
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NMpumep oLeHKN MHOXXeCTBEHHOU FIMHENHOU perpeccum

. reg EARNINGS S EXP

Source

Model
Residual

2 11256.8237
537 166.660305

22513.6473
89496.5838

Number of obs
F( 2, 537)
Prob > F
R-squared

Ad]j R-squared
Root MSE

540
67.54
0.0000
0.2010
0.1980
12,91

2.678125
.5624326
-26.48501

.2336497
.1285136
4.27251

11.46
4.38
-6.20

2.21914¢6
.3099816
-34.87789

3137105
.8148837
-18.09213

/I3yuyaeTca 3aBMCMMOCTb 3apaboTHOM NnaThbl OT AJIUTENBHOCTY
obyuyeHuA 1 onbiTa paboTbl.
t-ctatncTukn, p-value, poBepuTenbHbIE MHTEPBADI
PACCUMTBLIBAKOTCA aHANOrMYHO CyYalo NapHOWM perpeccuu.
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CBA3b AoBepuUTesibHbIX UHTEPBArioB C NPOBEPKOU rmnoTes

(1-a)100% poBepuTenbHbIM MHTEPBaN gnA Bj

Ecnn Bjo nonagaet B (1 — a)-100% goBepuTenbHbI NHTEPBA

ana koapduureHTa 3, To Npy ypoBHE 3HAUMMOCTH O FMNoTe3a
. — 10 Y . 0

Ho: B; = B,° npu anbTepHatmeHom runotese Hy: 3; = {3,

HE OTBEPIraeTCA.
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NMpoBepkKa runorte3bl 06 aAeKBAaTHOCTU MHOXXECTBEHHON
FINHEMHOMU perpeccumn

Y=0+BX +.+8X +¢

H,:B=.=8=0
H : 36 #0

[MnoTte3y H, MOXHO NepedopmMynupoBaTh CliegyroLmnm
obpa3om: BbiIbpaHHbIN HabOp HE3aBUCMMbIX NEPEMEHHbIX He
OKa3blBaeT B/IUAHNA Ha NepemMeHHY1o Y.
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NMpoBepka runortesbl 06 afeKBaTHOCTU MHOXECTBEHHOW
FINHEUHOM perpeccum

Y=0+BX +.+8X +¢
H,:p=..=0=0

H : 30 #0
ESSJk
Fln= k=D = pss n—k—1)
ESS |, |
_TSS _ R//k
RSS o (1-R*)/(n—k-1)
TSS/(n £-1)

[pnBegeHa popmyna ana NpoBepKu rmnoTesbl 06 afeKBaTHOCTA
perpeccun.
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Mpumep NnpoBepKu rmnoTe3bl 06 aAeKBaTHOCTU perpeccum

. reg EARNINGS S EXP

Source

Model
Residual

2 11256.8237
537 166.660305

22513.6473
89496.5838

Number of obs
F( 2, 537)
Prob > F
R-squared

Adj R-squared
Root MSE

540
67.54
0.0000
0.2010
0.1980
12.91

F — cTaTucTmka ansa npoBepKn rmnoTesbl 06 aieKBaTHOCTH

2.678125
.5624326
-26.48501

.2336497
.1285136
4.27251

2.219146
.3099816
-34.87789

3.137105
.8148837
-18.09213

perpeccnmn NpuBoanTCcA NobbiM CTaTUCTUYECKM NakeToM. Ecnu
p-value ana aton F-CTaTUCTUKM MeHbLULe BbIOpPaHHOIO YPOBHS
3HauUMMOCTuK, Hanpumep, 0.05, To perpeccna ageKkBaTHa.
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NMpoBepka ob6Lwwen NUHEeNHON rmnoTe3bl 0 KoaddpnumeHTax
perpeccuu

S =+ L ASVABC+ B,SM + B.SF + ¢

[Mpymep 3aBUCMMOCTU ANNTENBHOCTM O0yYeHunAa S OT
CNOCOOHOCTEN NHAUBMAA, XapaKTepulyemMbix 06001 eHHON
nepemeHHon ASVABC, gnutenbHOCTU 06yyeHnsa Mmambl UHAUBUAA

SM v nanbi SF.
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NMpumep npoBepkn odLen NMIMHENHOMN rTMNOTEe3bl O
KoadhdpumumeHTax perpeccum

. reg S ASVABC SM SF

Source | SS df MS Number of obs = 540
------------- e F( 3, 536) = 104.30
Model | 1181.36981 3 393.789935 Prob > F = 0.0000
Residual | 2023.61353 536 3.77539837 R-squared = 0.3686
------------- o s e e e e e e e e Ad]j R-squared = 0.3651
Total | 3204.98333 539 5.94616574 Root MSE = 1.943

S | Coef Std. Err t P>|t| [95% Conf. Interwval]
_____________ +________________________________________________________________
ASVABC | .1257087 .0098533 12.76 0.000 .1063528 .1450646

SM | .0492424 .0390901 1.26 0.208 -.027546 .1260309

SF | .1076825 .0309522 3.48 0.001 .04688 .1684851

cons | 5.370631 .4882155 11.00 0.000 4.41158 6.329681

KoadpnumeHT npm nepemeHHon SM He3Haumm. Ho 3To moxeT
ObITb CNeacTBUEM MYNbTUKOIMHEAPHOCTU (06 3TOM ABNEHUN Ha
cnegylowen nekuumn).
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NMpumep npoBepkn odLen NMIMHENHOMN rTMNOTEe3bl O
KoadhdpumumeHTax perpeccum

S =p,+ [ ASVABC + B,SM + B.SF + ¢
H,:p,=p;

[TpoBepumM rmnotedy 0d ogMHaKoOBOM BIIUSHUMN 0BOUX
poouTtenen, paBeHcTBe KO PULMEHTOB 3, U B33 .
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NMpumep npoBepkn odLen NMIMHENHOMN rTMNOTEe3bl O
KoadhdpumumeHTax perpeccum

S=p,+ P ASVABC + ,SM + [.SF + ¢
H,:p,=p,

S=p,+ P ASVABC + [,(SM +SF )+ ¢ =
= B, + B, ASVABC + B,SP + ¢

SP=SM + SF

[1ns 5TOro MHKOPNopupyem orpaHnYeHne B ypaBHEHNE
perpeccuu, BBeaa AONONHUTENbHYIO NepeMeHHyto SP.
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NMpumep npoBepkn odLen NMIMHENHOMN rTMNOTEe3bl O

KoadhdpumumeHTax perpeccum

g SP=SM+SF

reg S ASVABC SP

I

+
Model | 1177.98338 2 588.991689
Residual | 2026.99996 537 3.77467403
+
I

Number of obs =

F( 2, 531)
Prob > F
R-squared

Ad]j R-squared
Root MSE

.1059743
0505722

540
156.04
0.0000
0. 3675
0.3652
= 1.9429

.1446469
.1151014

Total 3204.98333 539 5.94616574
S | Coef Std. Err o P>|t|
_____________ +________________________________________________________________
ASVABC | .1253106 .0098434 12.73 0.000
SP | .0828368 .0164247 5.04 0.000
cons | 5.29617 .4817972 10.99 0.000

4.349731

6.242608

OueHrBaeM BCMOMOraTeNIbHY0 pPerpeccutio.
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NMpumep npoBepkKkn odLLEeNn NMMHENHOMN TNNOTE3bl O

Ko3ahpuumeHTax perpeccum

reg S ASVABC SM SF

.1257087
.0492424
.1076825
5.370631

.0098533
.0390901
.0309522
.4882155

. 1063528
-.027546

.04688
4.41158

.1450646
.1260309
.1684851
6.329681

.1253106
.0828368
5.29617

.0098434
.0164247
.4817972

.1059743
.0505722
4.349731

.1446469
.1151014
6.242608

CpaBHI/IM pPe3yJsibTaTbl OUEHNBAHWA ABYX perpeccvm.
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NMpumep npoBepkKkn odLLEeNn NMMHENHOMN TNNOTE3bl O

koadphpuumeHTax perpeccum

. reg S ASVABC SM SF

.1063528
-.027546
.04688
4.41158

.1450646
.1260309
.1684851
6.329681

S Coef Std. Err
ASVARBC .1257087 .0098533
SM .0492424 .0390901

SF .1076825 .0309522
_cons 5.370631 .4882155

reg S ASVABC SP
S | Coef Std. Err
|

ASVABC | .1253106 .0098434
SP | .0828368 .0164247
_cons | 5.29617 .4817972

.1059743
.0505722
4.349731

.1446469
1151014
6.242608

Ecnu npoBepsieMoe orpaHnyeHne MMeeT Mecto, TO CyMMa

KBafPaTOB OCTAaTKOB RSS AOMKHA YBENNUNTLCA HE3HAUYNTENbHO.
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NMpumep npoBepkKkn odLLEeNn NMMHENHOMN TNNOTE3bl O
kKoadhdumumeHTax perpeccum

S=p,+ L ASVABC+ ,SM + B,.SF +¢ (1)
Hy:p,=p,, H :p,#p

S=p0,+ B,ASVABC + B,(SM + SF )+ ¢
S =p0,+ B,ASVABC + B,SP +¢ (2)

Mopenb (2) aABnaeTca orpaHnyeHHou Bepcren mogenm (1).
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NMpumep npoBepkKkn odLLEeNn NMMHENHOMN TNNOTE3bl O
kKoadhdumumeHTax perpeccum

H,:p,=p0;, H :p,#p;
S=p8,+p0,ASVABC + B,(SM + SF )+ ¢
S =p0,+ B,ASVABC + [,SP+¢ (2)

[MpoBeaem GopmanbHyto NPOBEPKY rMMOTE3bl, PaCCUMTaB
3HaYEHIE TECTOBOWN CTATUCTUMKA.

(RSS,—RSS,)/1 _202700-202361_, o -
RSS, /((n—k-1)  202361/536

F,n—k-1)=
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NMpumep npoBepkn odLen NMIMHENHOMN rTMNOTEe3bl O
KoadhdpumumeHTax perpeccum

F,n—k-1)=

RSS, /(n—k-1)  202361/536

[lonyyeHHoe 3HaueHune F — cTaTUCTUKKM paBHo 0.90, UTO MeHbLue
Kputnyeckoro 3HaveHusa F (1, 536) , pasHoro 1. CnegoBaTtesibHO,
HyfnieBaA rmnoTesa He OTBepraeTcs.

(RSS,~RSS,)/1 _202700-202361 _ o
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NMpoBepka ob6Lwwen NUHEeNHON rmnoTe3bl 0 KoaddpnumeHTax
perpeccuu

Y =8, +0X,+..+B.X, +¢

H,: VIMeoT MecTo g KOHKPETHbIX IMHENHbIX OrPaHUYeHNN Ha
KO3OPLUMEHTbI perpeccum
H,: 3TO orpaHu4eHunA He NMeloT MmecTa

YT0ObI NPOBEPUTL BLINONHEHNE IMHENHBIX OTPaHNYEHNN,
HeobxoamMmo

1) OueHnTb perpeccuio 6e3 orpaHnyeHnn n Hamtm RSS
2) OueHuTb perpeccuto ¢ orpaHnyeHnammn RSSg

3) Boiuncnutb cooTBeTCTBYIOWYIO F - CTAaTUCTUKY
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NMpoBepka ob6Lwwen NUHEeNHON rmnoTe3bl 0 KoaddpnumeHTax
perpeccuu

Y =8, +0X +..+B.X, +¢

Hy: IMeT MecTo q KOHKPETHbIX IMHENHbIX OrpaHnyYeHnm
Ha KOOMMULINEHTLI perpeccumu

H,: OTO orpaHn4yeHna He UMEKT MecTa

TecToBaa cTaTUCTUKA:

- _ (RSS . —RSS,)/q
RSS , /(n—k—1)

Ecnn 3HayeHue TecTtoBOM F - CTaTUCTUKK BOrbLUe, YeM
Fcr(q,n-k-1), To runotesa H, otBepraerca. Ecnn 3Ha4yeHue
TecToBOU F — cTaTuCcTUKM MeHbLle, Yyem Fcer(q,n-k-1), To H,
He OoTBepraeTcs.

~F(g;n—Fk—-1)
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